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(54) CnOCOB M3rOTOBJlEHI4H JIEMHEPOB 
(57) Abstract 

Wcnojib30BaHne: o6pa6oTKa MeTajuioB flaBneHHeM, b uacTHOCTH, o6pa6oTKa Mero^OM xojioahom 
nnacTwecKoft Ae^opMan^M. CymnocrB w3o6pereHHH: H3rwaBjrMBaioT A^e flerajiH - rpy6y h o6ojtoMKy ro 
MaTepnanoB c paojnrcHMM npe^enoM ynpyrocra. Co6apaioT ynoMmryrbie j;eTajni nyreM ycTaHOBXH Tpy6bi b 
ooojio^iKy c 3a3opoM. riocne c6opKM nnacTMMecKOH ^e^opMaqHM noABepraioT Aeranb, raroTOBJieHHyio M3 
MCTajuia c MCHbmnM npejjenoM ynpyrocTH. 2 mi. 



Description (OnncaHHC H3o6pcxenH5iI: 



143o6peTeHMe othocmtch k xojiojjhom o6pa6oTKe MerannoB njiacTMMCCKHM ^e^pMnpoDamieM h mohct 6biTb 
ncnonb30BaHO, HarrpuMep, a/ih jraroroaneHMtt neimepoB jjna uywvnyipoB njTaHPOBbix Hecjmmbix hsucocod. 

M3BecT€H cnoco6 Msroroanenwn jiennepoo. comacHO KoxopoKcy TOHKCxrramaH xpy6a BcraanHeTCH b 
ooononKy c 3a3opoM |1| Me«^y HapyjKHOH noBepxHOCTbio Tpy6bi m HHyTpeHHeii noBepxHocTbio o6ojiomkh 
MMeercH 3a3op. 

H^ocraTKOM npHBe^emioro cnoco6a HanHeTCH Hajnwwe sa3opa Mew^y Tpyooii m o6ojto^kom, npwBo^Htnero 
k chmhschwio aecTKocTH jicwHCpa, a b HeKOTopbix c/iynanx, HanpHMep, npH iraroToaneHHH muiroiApoB 

He(JrrHHbtx HacocoB H3 JiewHepoB. oasop 3HaMMre/ibao cHMaaer KanccTBO nocne^yion^eM onepaujni 
ynpoMHetoiH BHyrpeHHeii noBepxHOcrw rjjuiHHApa a30TwpoBaHneM. 

M3BecTCH cnoco6 iraroToaaeHUH neHHepoB, comacHO Koropowy HapyjKHyio noBepXHocrb Tpy6bt h 
BByrpcHHioK) noBepxHOCTb o6ojiomkh H3roTaBJiHBaiOT kohkmcckhmh [2| He^ocraTKOM BbmieonHcaHHoro 
cnoco6a Harwercn to, mto oh cnomHbiM b ocympcxBneHHM. CnomHocTb npe^craanHeT H3POTOBneHwe 
conpnraeMbix noBepxHocreM h6o TpeoyercH crporo cor/iacoeaTb oAHoocHocrb kohmmcckom BHyxpeHHew 

nOBepXHOCTM ODOJIOMKH C KOHHMeCKOH HapyJKHOM no BepXHOCTblO Tpy6bi. 

Taxme M3BecreH cnoco6 iraroTOBjieHMH jiewHepoB, connacHO KOTopoMy nocne c60pK.11 xpy6bi c o6ojiohkom c 
HeKoropbiM 3a3opow no conpHraeMbCM noBepxHocrttM, jiefiHep no^BepraiOT aBTxxJjpeTHpoBaHino (cm. Taw «e 
crp.38) |3| t. e. imacTiwecKOH AC^opManjm Tpy6w c uejibio ycrpaHeHHH 3a3opa mow Tpy6ow w o6onoMKOH, 
h o«HOBpeMeHHoro ynpoMHeHHH Tpy6bi. 

HeAocTaTKOM lOBecTHoro cnoco6a roroTOBn eratH neftHepoB hbjihctch to, mto npn CKpenneHHH neimepoB 
nocpe^CTBOM nn acr w^ecK o w ;;e<J>opMaujtii oahoh M3 ^erajieft jietoepa (o6ojioukm vum Tpy6bi), hc 
ywrbiaaioTCH MexamwecKMe cBOMcrsa MerannoB. mto He no3B0JiHer o6ecneMHTb KaMecreeHHoro. 
6e33a30pHoro cKperuieHMH Tpy6bi c o6ononKoit h, kslk cneACTBMe. npwBOAHT k HM3KOMy KaMecrBy M3/jennH b 
nenoM. 

HanpHMep, npn lororoBJieHHH ukjihhapob HetJmiHbix nrranroBbix nacocoB H3 cKpeiuieHHbix jieteepoB, r^e 
Tpy6a H3roTaBJiHBaercH 10 BbtcoKOjierwpOBaHHoii a3OTMpyeM0H crantM, a oCxmouKa H3 HH3KoyrneponHCTOM 
crajiH, H3-3a BbtmeyKa3aimoro HeAocraTKa b iipouecce a30Twp0BaHMH umiMHnjpoB H3 3a3opa BbujeJiHioTCtt 
ra3bi, npenHTCTByioinHe HopManbHOMy nporeKaHKio npouecca a3onrpoBaHHH, b pe3yjibTaTe Mero peoKO 
B03pacraeT Bpextn a30TMpoBaHn« m CHMXtaercH KanecrBo a3OTHp0BaHHH noBepxHOcrw n^uiHHflpa w Hacoca b 
nejioM. 

3a^aweii H3o6pereHMH jmntHercsi pa3pa6orKa cnoco6a rororoBJieHUH jieimepoB, o6ecne™Baioinero 
KattecTBeHHoe 6e33a3opHoe coe^uueHKe Tpy6bi c o6ojiomkoh m noBbimemie mcctkoctm jieuHepa. 

YKaaaHHbiH TexHiwecKww pe3yjibTaT ^ocTMraeTCH tcm, mto npw W3 roTO bji eHHH jieftHepa, BKJiiOMaioraero 
w3roTOBneHMe ppyx B^eraneM xpy6bi m o6ojio^ikh m c6opKM wx Apyr c APY rx)M c 3a3 °P° M * corjiacHo 
H3o6pereHHio nnacTHMecKOMy ^e^opMMpoBaiuiK) no^BepraioT Rerrajik*. HsroTOBJieHHyio M3 Mera/uia c 
MeHumfM npe^enoM ynpyrocTH. 

Pe3yjibTaT0M pememiR nocraaneHHOM 3a/;aMM fmnmercw to, mto npn B03neiicTBHH Ha n^erarib, 
iraroTOBneHHyio ra MeTajuia c MeiibumM npeAenoM ynpyrocTH uepe3 nee mm B03newcTByeM Ha ffe rajib c 
6ojibnjMM npenenoM ynpyrocTM. 

nocne chhthh Harpy3KH b Aerajin c mchwiimm npeAe/iOM ynpyrocTH ocraioTCH ocTaTOMHbie imacTHMecKwe 
Ae<J>opMauKH, a n^Tanb c 6ojibuiHM npeAenoM ynpyrocTM npwMer cbow nepBOHaMajibHbie pa3Mepbi w 
6e33a3OpH0 npurwRer k conpHraeMoii noBepxHocm ynpyroM Rerrajm. 

Ha <J>wr. 1 H3o6pa»eH cnoco6 coeAHHeicwn jieiniepa. b KoropoM ooonouKa M3POToaneHa M3 Merarma c 
MeHbiuHM npeAenoM ynpyrocTH, a Tpy6a H3roToaneHa M3 MeTajuia c 6onbniHM npeAenoM ynpyrocTH; Ha 
<j)HP.2 cnoco6 coeniiHeHMH /leMHepa, b kotodom ooonoMKa H3PoroaneHa W3 Meranjia c 6oJiboiHM npeAenoM 
ynpyrocm, a Tpy6a M3roToaneHa M3 MCTa/uia c MeHbiiiHM npeA^OM ynpyrocrw. JTewHepa M3POTaBjiMBaiOT 
cneAywojKM o6pa30M. 

nepBonatiajibito M3roTannwBajoT ooojiowy 1. nocne 3aMepa BHyrpeHHero A MaMeT P a ooonouKH 1 
o6pa6aTbiBaiOT no Hapynoiow noDepxnocrw Tpy6y 2. o6ecncMHBaH pap airrw pooai n ibiii 3a30p Me»Ay 
conp^aeMbiMH noDepxHocmMM. nocne c6opKH o6ono^KM 1 c Tpyooii 2 neimep nocrynaer iia onepainuo 
CKpenneHHH. CKpenneimc ocyiAecrBJiHercn nocpcACTBOM A^4>op MalolM oahoh H3 conpHraeMbix Aerancii 

060JIOMKH 1 KITH Tpy6bl 2. flc<J>OpMaUHK> MOffiHO npOBOAHTb npH nOMOlHM BblCOKWX RatWCHWl whakocth, 

ra30B, cnocoooM kobkm. o6KaTKM, aoP^^^* 51 mn APyrux cnocoooB. 

Ha (Jjmt.I noKasaii oawh mj B03Mo»Hbix BapHairroB CKpennciniyi newnepa. b kotodom ooonoMKa 1 



irarxyroancHa ro MeTa/uia c mchbiuhm npenenoM ynpyrocrw, a Tpy6a 2 H3 MCTanna c 6am*nvaA npe/jenoM 
ynpyrocra. B npwee^eHHOM crcyHae naacTMuecKou A«l>opMauMH no^BepraioT ooanonKy 1. flnn 3ror© ua 
MeraaaopeatymeM o6opyROBaHMM, nanpuMep. ropiooHTanbHo-pacrowHOM craHxe B oepovnoraHoft 6a6ae 
H3^ejTHH, no ocm CTaHKa ycTaHaanweaioT o6KaTHOM wucrpyweHx c /\e<J>opMJfpyiomKMM parmKaMM 3. B 
CTe6enb cramta ycTaHaBJiMBaiOT onpaBKy 4, Ha Koropoii nocpeflCTBOM urrw<Jrra 5 aaKperuiwiox jieiiHcp. 

riocne HacTpowKH ;;e<J) op wnpyio mux po/cwKOB 3 Ha pa3Mep MeHbme Hapy jkhopo jniaMerpa o6ojioukm (paaMep 
no ^e4>opMMpyiomwvi ponwKax4 onpe^eJiRercn sKcnepwMeHTanbHO, b 3aBiicnMOCTH ot /juaMerpa newwepa, 
TOJimuHbi creHOK o6ojioukh 1 u Tpy6w 2 h MexaiamecRux ceoftCTB Merajuia) pacxaxHOMy HHcxpyMeHxy 
coo6u^aioT BpaiuaxeribHoe flBHMeHMe V, a zieftHepy nocTynaTenbHoe S, BbmojiHHioT ruiacxuMecKyio 
n,e$opxiauMX> o6ojio*ikh 1 m ynpyryio Ae<[K>pManjwK> Tpy6bi 2. 

B CBH3H c paamiHHbiMM MexaHMMecKHMH CBOHCTBaMH MeraruioB o6ojioukh 1 h Tpy6bi 2 b o6ojiOMKe 
npoH3oA^yT nnacnroecKHe ^e^pMauKit, b pe3yjibraxe Hero HapywHbni m HHyxpeHH™ /jwaMexpbi 
yMeHbniaTCH, a b xpy6e 2 rrpoiooirorx ynpyrwe ;;a{>opMaqMH, r/je nocne chhxmh Harpy3KM napaMexpbi 
Tpy6w B03BpaTHTCH b nepBOHaua/ibHoe nanoraemie, npw otom, npow3oiifteT 6c33a3opnoe w k aMCCTBeHHoe 
cKpenneHHe Jiefiwepa. 

Ha (fur. 2 H3o6paHteH o/nui h3 B03MOXHbix BapnaHXOB cKpemieHHH jiewHepoB, b kotodom o6onoMKa 1 
iororoBjieHa H3 MeTaruia c 6cxnbnmKf npe^ejioM ynpyrocra. a Tpy6a 2 M3 MeTanjia c MCHbtoHM npe^ejioM 
ynpyrocTH. 

JleHHep ycraHaamiBaioT Ha npoiWKHoft CTaHOK c ynopoM b npncnoco6ji emie 6 o^hhm H3 xopu^B. B 
oTBepcrne Tpy6w 2 bbojjhx onpasKy 7, na Bbixofl b Koxopyio BsopauHBaiox nppH 8. JJopH no Hapy»HOMy 
/jwaMCTpy BbtnoJiHeH Ha pa3Mep 6ojibine pa3Mepa BHyxpeHHero ^naweTpa Tpy6bi 2. Bemrooia Hax«ra /jopna 
8 b OTBepcTHM Tpy6bt 2, KaK m B npeAbi^ymeM cnyMae, onpeAeraercH 3KcnepHMeHxajibH0 . Flpu bkjuouchiih 
onpaBKM 7 no^a™ S npoH3Bon,HX njiacnraecKyio Ae^pfctanjuo Tpy6bi 2 h ynpyryio Ae$opMaujno o6ojio^kh 1. 
npHBO^nmHX k 6e33a3opHOMy m k aMccTBeHHOMy cKperuieHKio o6qjio*ckh 1 c xpy6ofi 2, KaK h b npe^bi^ymeM 
cnyMae. 
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Claims ((DopMyjia M3o6pcrenH5iJ: 



Cnoco6 M3PoroaaeHMH ziewHepoB, raonoMaioii^wM M3POToaneioie Tpy6t>i m o6anomtw. c6opKy hx ppyr c flpyroM 
nyTeM ycraHOBKM Tpy6bi b o6oJionKy c 3a3opoM m noenej^Toujee miacriroecKoe /;e<J)opMMpOBaHMe o^hom to 
oo6paHHbix jjeTajieH. OTJTK^aiomwMCH tcm, *rro Tpy6y h o6ono*ncy TOroraBJiMBaioT to MeTauuioB c pa3Ht>cM 
npe^e/iOM ynpyrxxrrM, a imacTMHecKOM ^e^opMaumi no^eepraioT ^era/ib, M3roroBJieHHyio M3 Merajuia c 
MeHMUKM npe^ejioM ynpyrocrn. 



Drawing(s) fMepTexciil: 
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(54) LINER PRODUCTION METHOD 
(57) Abstract: 

Field: Plastic metal working and, in particular, metal working by the cold plastic 
deformation method. Substance of invention: Two parts — a tube and an enclosure — are 
made of materials with different limits of elasticity. These parts are assembled by 
inserting the pipe into the enclosure with a clearance. After their assembly the part made 
of a metal with a lower limit of elasticity is subjected to plastic deformation. 2 dwgs 
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Description: 

The invention relates to cold working of metals by the plastic deformation method and 
can, for instance, be used for the production of liners for oil-well sucker rod pump 
cylinders. 

A liner production method is known, which involves the insertion of a thin- walled tube 
into an enclosure so that there is a clearance between the outer surface of the tube and the 
inner surface of the enclosure (1). 

The drawback to this method is the existence of a clearance between the tube and the 
enclosure, which results in a lower rigidity of the liner, and in some cases, for instance, 
when liners are used in the manufacture of oil-well pump cylinders, this clearance 
considerably impairs the quality of the subsequent operation — the hardening of the inner 
surface of the cylinder by nitriding. 

Another liner production method is known, in which the outer surface of the tube and the 
inner surface of the enclosure are made conical (2). The drawback to this method is that it 
is hard to use. The difficulties associated with using this method are encountered at the 
stage of forming the mating surfaces since it is necessary to ensure the alignment of the 
conical inner surface of the enclosure and the conical outer surface of the tube. 

Still another liner production method is known, in which after the tube and the enclosure 
are assembled so that there is a clearance between the mating surfaces the liner is 
subjected to autofretting (ibid, p. 38) (3), i. e., to plastic deformation, for the purpose of 
eliminating the clearance between the tube and the enclosure, and, at the same time, the 
tube is hardened. 

The drawback to this liner production method is that in joining the liner parts by 
subjecting one of them (the enclosure or the tube) to plastic deformation the mechanical 
properties of their metals are not taken into account, which makes it impossible to ensure 
high-quality tight joining of the tube and the enclosure and, in consequence, results in a 
lower product quality. 

For instance, when liners assembled from tubes made of high-alloy nitrided steel and 
enclosures made of low-alloy steel are used in the manufacture of oil-well sucker rod 
pump cylinders the gases emitted while nitriding the cylinders from the clearance 
between the tube and the enclosure due to the above drawback interfere with the normal 
course of the nitriding process with the result that the nitriding time is considerably 
increased and the quality of nitriding the surfaces of the cylinder and the pump as a whole 
is impaired. 

The object of the present invention is to propose a liner production method ensuring 
high-quality tight joining of the tube and the enclosure and a high liner rigidity. 
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This object is achieved as follows. In the liner production process including the 
production of two parts — a tube and an enclosure — and their assembly with a certain 
clearance the part made of a metal with a lower limit of elasticity is subjected to plastic 
deformation. 

In deforming the part with a lower limit of elasticity, the deforming forces are transmitted 
through this part to the part with a higher limit of elasticity. 

When the loads acting on the part with a lower limit of elasticity are relieved it will retain 
residual plastic strains and the part with a higher limit of elasticity will acquire its 
original dimensions and will tightly bear against the mating surface of the other part. 

Fig. 1 illustrates a liner production process, in which the enclosure is made of a metal 
with a lower limit of elasticity and the tube is made of a metal with a higher limit of 
elasticity, and Fig. 2 illustrates a liner production process, in which the enclosure is made 
of a metal with a higher limit of elasticity and the tube is made of a metal with a lower 
limit of elasticity. Liners are manufactured as follows. 

Initially, the enclosure 1 is produced. After measuring the inner diameter of the liner 1, 
the outer surface of the tube 2 is machined to ensure a guaranteed clearance between the 
mating surfaces. After assembling the enclosure 1 and the tube 2, they are joined. This is 
done by deforming one of the mating parts — the enclosure 1 or the tube 2. Its 
deformation can be effected by using high-pressure fluids or gases or by forging, 
spinning, mandreling or other methods. 

Fig. 1 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a lower limit of elasticity and the tube 2 is 
miade of a metal with a higher limit of elasticity. In this case, it is the enclosure 1 which is 
subjected to plastic deformation. To this end, a spinning tool fitted with deforming rolls 3 
is mounted on a metal-cutting device, for instance, it is secured in the swivel workhead of 
a horizontal boring machine. Mandrel 4 is secured in the machine spindle, and a liner is 
mounted on the mandrel and fixed thereto by means of pin 5. 

After adjusting the deforming rolls 3 for a dimension smaller than the outer diameter of 
the enclosure (this is done experimentally according to the liner diameter, thickness of the 
walls of the enclosure 1 and the tube 2 and the mechanical properties of the metals used), 
the spinning tool is imparted a rotary motion V and the liner is imparted a translatory 
motion S with the result that plastic deformation of the enclosure 1 and elastic 
deformation of the tube 2 are effected. 

Due to differences in the mechanical properties of the metals, of which the enclosure 1 
and the tube 2 are made, plastic strains will develop in the enclosure, whereby its outer 
and inner diameters will be reduced and elastic strains will develop in the tube 2 and after 
the load is relieved the tube will acquire its original characteristics, the result being that 
high-quality tight joining of the liner parts will be effected. 
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Fig. 2 illustrates one of the possible versions of the method for joining the liner parts, in 
which the enclosure 1 is made of a metal with a higher limit of elasticity and the tube 2 is 
made of a metal with a lower limit of elasticity. 

The liner is mounted on a broaching machine so that one of the liner ends abuts against 
fixture 6. Mandrel 7 is inserted into the tube 2, and broach 8 is screwed into the end of 
the mandrel. The outer diameter of the broach is one size larger than the inner diameter of 
the tube 2. As in the above case, the interference fit of the broach 8 in the tube 2 is 
determined experimentally. When a feeding motion S is imparted to the mandrel 7, the 
tube 2 is subjected to plastic deformation and enclosure 1 is subjected to elastic 
deformation with the result that, as in the previous case, high-quality tight joining of the 
enclosure 1 and the tube 2 is effected. 
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Claim: 

A liner production method which consists in producing a tube and an enclosure, 
assembling them with a clearance and subsequently subjecting one of the assembled parts 
to plastic deformation and wherein the tube and the enclosure are made of metals with 
different limits of elasticity and the part made of a metal with a lower limit of elasticity is 
subjected to plastic deformation. 



i 



Drawings: 
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Fig. 1 
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Fig. 2 
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